M E 433 Professor John M. Cimbala Lecture 03

Today, we will:
Do some review example problems, partial pressure, mol fraction, flow rates, etc.
Discuss species mass flow rates, and various definitions of pollutant concentration

Example: Partial pressure L e
Given: 2

The mol fraction of CO (carbon monoxide) in a container is 56.0 PPM.
The molecular weight of CO is 28.0 kg/kmol. -
The temperature is 2_03C and the pressure is 99.5 kPa in the container.

L

Todo: Calculate the partial pressure of CO in the container.
Solution: .
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Example: Volume and mass flow rate 2
Given: PY

The bulk volume flow rate of an air/ammonia mixture is 1000 ACFM through a duct.
The air contains 5.0 PPM of ammonia vapor (Mammonia = 17.0 g/mol).
The temperature is @O.OC (473.15 K) and the pressure is 90. kPa.

. _
(a) Todo: Calculate the bulk volume flow rate in SCFM.

Solution: \° Tf 31 \/ 90. \ 29817 1L
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(b) Todo: Calculate the ammonia mass concentration.
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(c) Todo: Calculate the emission rate m; of ammonia into the atmosphere in g/hr.
Solution:

~—

i J \
Mj'“ Q‘b‘ﬂn />< W 0.304F m éom 1_9_ — 330k 2 |,‘
r“ w.- & lane My r
9

- ___—




